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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resin composition suitable for coating of an 
electric wire that maintains the flame retardancy of the resin composition comprising a 
metal hydroxide as a flame retardant and at the same time has improvements in wear 
resistance, flexibility and processability. 

SOLUTION: The resin composition is produced by blending, into a polyethylene having a 
melt flow rate of not more than 5 g/10 min and a density of not less than 0.930, an olefin 
polymer having an oxygen atom in the molecule, and an acid-modified olefin polymer 
having an oxygen atom in the molecule, an acid-modified styrene-based thermoplastic 
elastomer, an acid-modified polyethylene having a density of not more than 0.920 and/or 
an acid-modified rubber, and a metal hydroxide, or alternatively a styrene-based 
thermoplastic elastomer, and an acid-modified olefin polymer having an oxygen atom in 
the molecule and/or an acid-modified styrene-based thermoplastic elastomer, and a metal 
hydroxide. 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ^ i- ,n i 

[Claim 1] (a) The polyethylene 30 - 90 mass sections which have 5 g / melt flow rate for 10 or less 
minutes and 0.930 or more consistencies. The olefm polymer 5 - 65 mass sections which have an 
oxygen atom in intramolecular, (bl) (c) (cl) The acid denaturation olefin polymer which has an 
oxygen atom in intramolecular, An acid denaturation styrene thermoplastic elastomer, the acid 
denaturation polyethylene which has 0.920 (c3) or less consistency, (c2) At least one sort of 
polymers 5 chosen from the group which becomes a list from acid (c4) denaturation rubber - 40 mass 
sections (however, the sum total of a polymer (a) and (bl) (c) is the 100 mass sections.) And the 
resin constituent which comes to contain (d) metal hydroxide 30 - the 250 mass sections. 
[Claim 2] The resin constituent according to claim 1 over which the bridge was constructed by 
electron beam irradiation. ^ ,n i 

[Claim 3] (a) The polyethylene 30 - 90 mass sections which have 5 g / melt flow rate for 10 or less 
minutes, and 0.930 or more consistencies, A styrene thermoplastic elastomer 5 - 65 mass sections, 
the acid denaturation olefm polymer that has an oxygen atom in (c) (cl) intramolecular, (b2) a hst -- 
an acid (c2) denaturation styrene thermoplastic elastomer -- since - at least one sort of polymers 5 
chosen from the becoming group - 40 mass sections (however, the sum total of a polymer (a) and 
(b2) (c) is the 100 mass sections.) And the resin constituent which comes to contain (d) metal 
hydroxide 30 - the 250 mass sections. 

[Claim 4] The resin constituent according to claim 3 over which the bridge was constructed by 
electron beam irradiation. 

[Claim 5] The electric wire covered with the resin constituent according to claim 1 to 4. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] This invention relates to a wear-resistant fire retardancy resin constituent and the electric wire 
covered by that cause. Such a cable is useful as for example, an electric wire for automobiles. 
[0002] 

[Description of the Prior Art] As covering material of the electric wire for automobiles, the polyvinyl 
chloride has so far been used mainly. That is because the polyvinyl chloride was excellent in respect 
of a mechanical strength, electric-wire extrusion nature, flexibility, and coloring nature. However, in 
consideration of the latest cure against earth environment, including the coat of the electric wire for 
automobiles, it replaces with a polyvinyl chloride and a halogen free-lancer's resin ingredient is used 
for manufacture of the components for automobiles. 

[0003] As a wear-resistant resin constituent which has the advantage of not generating a toxic gas 
like halogen gas at the time of combustion, the halogen free resin constituent which blended the 
metal hydroxide with the polyolefine base polymer as a flame retarder is known (JP,7-176219,A, 
JP,7-78518,A, etc.). However, if a lot of metal hydroxides are added although it is necessary to add a 
lot of metal hydroxides in order for the resin constituent currently indicated to carry out 
flameproofing to extent which has self-extinguishing, the problem that mechanical strengths, such as 
the abrasion resistance of a constituent and tensile strength, fall extremely will arise. Although it is 
possible to increase the amount of polypropylene with a comparatively high degree of hardness, or 
high density polyethylene in order to avoid lowering of a mechanical strength, if it does so, the 
flexibility of a cable will be spoiled, and workability will also worsen. 

[0004] JP,6-290638,A is indicating the metal hydroxide content resin constituent for wire insulation 
which uses polypropylene as a principal component (80% **). As other components, the 
polyethylene and the styrene copolymer which denaturalized with the acid anhydride are indicated. 
U.S. Pat. No. 5561 185 is a resin constituent for electric wires containing a metal hydroxide, and the 
resinous principle is indicating polyethylene [ which denaturalized with polypropylene regin / 
containing the ethylene-propylene random copolymer more than (a) 50 mass % / 40 - 88.5 mass %, 
(b) unsaturated carboxylic acid, or its derivative (for example, maleic anhydride) ] 1.5-30 mass % 
and (c) ethylene system copolymer, and the constituent that contains ethylene / vinyl acetate 
copolymer 10-48 mass % typically. U.S. Pat. No. 5180889 - the conductor of a crash cable-proof ~ 
the resin constituent containing a metal hydroxide is indicated as a coat. The resin constituent 
contains a shock-proof propylene copolymer or polypropylene by (a) low consistency ethylene / 
alpha olefin copolymer, and the styrene-ethylene-butylene-styrene triblock copolymer elastomer 
which denaturalized by the maleic anhydride preferably and (b) (c) request. 
[0005] In order to improve the thermal resistance of the resin constituent used for insulated wire, 
constructing a bridge in a resin constituent is proposed. IP,8-161942,A covers an electric wire with 
the resin constituent containing an ethylene-vinylacetate copolymer (EVA), an ethylene-ethyl 
acrylate (EEA), a metal hydrate, etc., it is indicating carrying out electron-beam-irradiation bridge 
formation, and JP,2000-294039,A is indicating constructing a bridge in the constituent containing an 
ethylene system polymer and maleic-anhydride denaturation polyolefine. Although the constituent 
constructed for which a bridge and obtained in the resin constituent which uses the above ethylene 
system polymers as the base has the outstanding thermal resistance, the abrasion resistance is 
insufficient. 
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[0006] JP,2000-86830,A is indicating the constituent which constructed the bridge in the resin 
constituent containing the potassium titanate which carried out surface preparation by the polyolefine 
elastomer, the metal hydroxide, and the coupling agent, JP,2000-336215,A is indicating the resin 
constituent which blended the magnesium hydroxide by which surface preparation was carried out to 
polyolefine system resin or an aluminum hydroxide, silicone powder, and a bridge formation 
accelerator, and a bridge is constructed over any constituent. Although tractive characteristics, 
reinforcement, etc. are improved in these constituents, the flexibility and workability of a constituent 
are low. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention tends to offer the resin constituent suitable 
for a wire covering with which abrasion resistance, flexibility, and workability were improved, 
maintaining the fire retardancy of the resin constituent which contains a metal hydroxide as a flame 
retarder. 
[0008] 

[Means for Solving the Problem] The polyethylene 30 - 90 mass sections which have (a)5g / melt 
flow rate for 10 or less minutes, and 0.930 or more consistencies in order that this invention may 
solve the above-mentioned technical problem. The olefin polymer 5-65 mass sections which have 
an oxygen atom in intramolecular, (bl) (c) (cl) The acid denaturation olefin polymer which has an 
oxygen atom in intramolecular. An acid denaturation styrene thermoplastic elastomer, the acid 
denaturation polyethylene which has 0.920 (c3) or less consistency, (c2) At least one sort of 
polymers 5 chosen firom the group which becomes a list fi-om acid (c4) denaturation rubber - 40 mass 
sections (however, the sum total of a polymer (a) and (bl) (c) is the 100 mass sections.) And the 
resin constituent which comes to contain (d) metal hydroxide 30 - the 250 mass sections. And the 
polyethylene 30 - 90 mass sections which have (a)5g / melt flow rate for 10 or less minutes, and 
0.930 or more consistencies, A styrene themioplastic elastomer 5-65 mass sections, the acid 
denaturation olefin polymer that has an oxygen atom in (c) (cl) intramolecular, (b2) a list - an acid 
(c2) denaturation styrene thermoplastic elastomer — since ~ at least one sort of polymers 5 chosen 
fi-om the becoming group - 40 mass sections (however, the sum total of a polymer (a) and (hi) (c) is 
the 100 mass sections.) And the resin constituent which comes to contain (d) metal hydroxide 30 - 
the 250 mass sections is offered. 
[0009] 

[Embodiment of the Invention] Each component contained in the constituent of this invention is 
chosen so that it may be put together and a desired property may be given. Hereafter, these 
components are explained. A component (a) is polyethylene which has 5g / melt flow rate (MFR) for 
10 or less minutes, and 0.930 or more consistencies. Although polyethylene is not limited as long as 
it has Above MFR and a consistency especially, high density polyethylene and its straight chain-like 
low density polyethylene are desirable. When MFR of polyethylene exceeds 5g / 10 minutes, the 
workability (moldability) of a constituent is inferior. In addition, MFR is JIS. K It is the value 
measured according to 6921-2. Moreover, the rigidity of a constituent is inferior in the consistency 
of polyethylene being less than 0.930, and abrasion resistance falls. 

[0010] the amount of a component (a) - a component (a) - or (bl) (b2) - and the inside of the total 
quantity (100 mass sections) of (c) and 30 - 90 mass section ~ it is 30 - 80 mass section preferably. If 
tiie amount of a component (a) exceeds the above-mentioned upper limit, the flexibility of a 
constituent and workabiUty will fall, and on the other hand, if the amount becomes less than the 
above-mentioned minimimi, the abrasion resistance of a constituent will worsen. 
[001 1] The example of the olefin polymer (bl) which has an oxygen atom in intramolecular is the 
copolymer of an olefin (for example, ethylene) and the partial saturation monomers (for example, 
vinyl acetate, an ethyl acrylate, ethyl methacrylate, etc.) containing oxygen. Specifically, an 
ethylene-vinylacetate copolymer, an ethylene-ethyl-acrylate copolymer, an ethylene-methyl- 
methacrylate copolymer, etc. can be illustrated. 

[0012] A styrene thermoplastic elastomer (b2) is the thermoplastic copolymer of styrene and olefins 
(for example, ethylene, a propylene, etc.). Specifically, a styrene-ethylene block copolymer, a 
styrene-ethylene-propylene block copolymer, the hydrogenation copolymer that hydrogenated the 
unsaturated bond of these copolymers can be illustrated. 
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[001 3] a component (bl) or (b2) an amount - a polymer (a) - or (bl) (b2) - and the inside of the 
total quantity (100 mass sections) of (c) and 5 - 65 mass section - it is 10 - 60 mass section 
preferably, a component (bl) - if an amoimt exceeds the above-mentioned upper limit, the abrasion 
resistance of a constituent will fall, and on the other hand, if the amount becomes less than the 
above-mentioned minimum, the flexibility and workability of a constituent will fall [ or (b2) ]. 
[0014] The acid denaturation olefin polymer (cl) which has an oxygen atom in intramolecular is a 
polymer which introduced unsaturated carboxylic acid or its derivatives (an acid anhydride, ester, 
etc.) into the olefin polymer (bl) which has an oxygen atom in intramolecular as an acid component. 
As unsaturated carboxylic acid or its derivative, a maleic acid, a fimiaric acid, a maleic anhychride, 
maleic-acid monoester, diester maleate, etc. can be illustrated. An acid can be introduced into an 
olefin polymer by law etc. the graft method and directly (copolymerization). The amoimt of the acid 
used for denaturation has desirable 0.1-20 mass % to an olefm polymer. 

[0015] An acid denaturation styrene thermoplastic elastomer (c2) is the polymer which introduced 
unsaturated carboxylic acid or its derivatives (an acid anhydride, ester, etc.) into the styrene 
thermoplastic elastomer (b2) as an acid component. The amount is the same as that of the case of the 
above-mentioned component (cl) in the class and its introductory approach list of unsaturated 
carboxylic acid or its derivative. 

[0016] The acid denaturation polyethylene (c3) which has 0.920 or less consistency is the polymer 
which introduced unsaturated carboxylic acid or its derivatives (an acid anhydride, ester, etc.) into 
polyethylene with a comparatively low consistency (for example, ethylene-octene copolymer called 
super-low density polyetiiylene) as an acid component. The amount is the same as that of the case of 
the above-mentioned component (cl) in the class and its introductory approach list of unsaturated 
carboxylic acid or its derivative. If the consistency of acid denaturation polyethylene exceeds 0.920, 
the increase of the rigidity of a constituent and flexibiUty will fall. 

[0017] Acid denaturation rubber (c4) introduces the above unsaturated carboxyUc acid or its 
derivative into rubber. Ethylene-propylene rubber, ethylene-propylene-diene rubber, etc. can be 
illustrated as rubber. The amount is the same as that of the case of the above-mentioned component 
(cl) in the class and its introductory approach list of imsaturated carboxylic acid or its derivative. 
[0018] the amount of a component (c) - a polymer (a) - or (bl) (b2) ~ and the inside of the total 
quantity (100 mass sections) of (c) and 5-40 mass section - it is 10 - 40 mass section preferably. If 
tiie amount of a component (c) exceeds the above-mentioned upper limit, the abrasion resistance of a 
constituent will fall, and on the other hand, when the amoimt becomes less than the above-mentioned 
minimum, it is in the inclination for the flexibility and workability of a constituent to fall. 
[0019] A magnesium hydroxide, an aluminum hydroxide, etc. can be illustrated as a metal hydroxide 
(d). Even if the particle of a metal hydroxide is unsettled, surface treatment of it may be carried out 
by a coupling agent especially silane coupling agents (for example, an amino silane coupling agent, a 
vinylsilane coupling agent, an epoxy silane coupling agent, a meta-chestnut ROKISHI silane 
couphng agent, etc.), and tihe case by finishing agents, such as higher fatty acids (for example, 
stearin acid, oleic acid, etc.). Typically, the silane coupling agent includes Si-O association 
combined with a hydroxide. Especially, a coupling agent, the magnesium hydroxide in which surface 
treatment was preferably carried out by the silane coupling agent, especially the amino silane 
coupling agent, or an aluminum hydroxide divides and is desirable. The so-called integral blend 
which blends a metal hydroxide particle with resin as it is, without carrying out surface treatment by 
the coupling agent beforehand, and blends a coupling agent simultaneously can also be performed. 
[0020] the component in a constituent (a) - or (bl) (b2) - and the rate of a metal hydroxide to the 
total quantity (100 mass sections) of (c) ~ usually — the 30 - 250 mass section - it is the 50 - 200 
mass section preferably. 

[0021] The compounding agent usually blended with the resin constituent of this invention at olefin 
system resin. For example, a thermostabihzer, metal deactivators (antioxidant etc.) (copper inhibitor 
etc.), lubricant (a fatty acid, a fatty-acid amide, metallic soap, a hydrocarbon (wax), and ester -) 
siUcone system lubricant, light stabiUzer, a nucleating agent, an antistatic agent, a coloring agent, 
and a fire-resistant assistant (boric-acid zinc ~) Couphng agents (a silane system coupling agent, 
titanate system coupling agent, etc.) and softening agents (process oil etc.), such as a silicone system 
fire retardancy assistant and a nitrogen system fire retardancy assistant, and bridge formation 
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assistants (polyfunctional monomer etc.) may be added in the amoimt of the range in which the 
above«mentioned property is not reduced. 

[0022] The resin constituent of this invention can be prepared by mixing and kneading each above- 
mentioned component by the usual approach. Moreover, the resin constituent of this invention can 
construct a bridge by known approaches, such as electron beam irradiation. The approach of 
covering an electric wire, especially the electric wire for automobiles with the resin constituent of 
this invention is the same as the conventional approach. 
[0023] 

[Example] Hereafter, an example and the example of a comparison are shown and this invention is 
explained more concretely. 

It mixed in the amount (mass section) shown with the biaxial extruder, the component shown in one 
to examples 1-10 and example of comparison 9 tables 1-4 was set up and kneaded in 180-260 
degrees C, and the compound of a resin constituent was fabricated on the pellet. The pellet was dried 
and the extruding press machine covered by 0.28mm of thickness of covering around the conductor 
(7/0.30) of 2 the cross section of 0.5mm. The electron ray was irradiated and the bridge was 
constructed over the covered resin constituent. The nipple and dice whose diameters are 0.93mm and 
1.45mm, respectively were used, and extrusion temperature was set to extrusion molding in 180-250 
degrees C of dices, and the range of 160-240 degrees C of cylinders, and carried out extrusion 
molding to it by part for linear velocity/of 100m. ** whose conditions of electron beam irradiation 
were as follows **: - EPS-750kV dose: - 120 ~ KGy [0024] The following properties were 
evaluated about the cable obtained in examples 1-10 and the examples 1-9 of a comparison. 
FlexibiUty: The hand feel estimated flexibility at the time of electric-wire bending. 
Abrasion resistance and fire retardancy: Abrasion resistance and fire retardancy are JASO. D It 
measured based on 6 1 1 . Abrasion resistance is the minimum value in a measurement size 3, and 150 
times or more are acceptance. 

Workability: The existence of mustached formation estimated workability at the time of electric-wire 
terminal scalping. A result is shown in tables 1-4. 

[0025] 
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[0026] 
[A table 2] 
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[0027] 
A table 31 
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[0028] 
A table 41 
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[0029] The notes of tables 1-4: High density polyethylene by 1 Japan Polychem, Inc. "HYSSl" 
(MFR=1.0g/10min. (JIS K 6760); consistency =0.950) 

2) Straight chain [ by Nippon Unicar, Inc. ]-like low density polyethylene "DFDJ 7540" 
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(MFR=0.7g/10min. (JIS K 6760); consistency =0.92) 

3) The ethylene-vinylacetate copolymer by Mitsui E. I. du Pont de Nemours& Co. "EV360" 

4) Ethylene [ by Mitsui E. 1. du Pont de Nemours& Co. ]-ethyl-acrylate copolymer "A714" 

5) Maleic-anhydride denaturation ethylene-vinylacetate copolymer by Mitsui E. I. du Pont de 
Nemours& Co. "VR-103" 

6) Maleic-anhydride denaturation ethylene [ by Mitsui E. I. du Pont de Nemours& Co. ]-ethyl- 
acrylate copolymer "AR-201" 

7) "KISUMA 5" by consonance chemistry incorporated company 

8) HINDATO phenoHc antioxidant by Yoshitomi Pharmaceutical Industries, Ltd. "Tomi Knox TT" 

9) "TMPT" by Shin-Nakamura Chemical Co., Ltd. 

10) Polypropylene by Tokuyama, Inc. "RB610A" 

1 1) Maleic-anhydride denaturation polypropylene by Japan polyolefine incorporated company 
"ER320P" 

[0030] If one amount of a component (a), (bl), and (cl) separates from the range specified by this 
invention so that the result of the examples 1-5 of a comparison may show, at least one of the 
physical properties will become a rejection. When not using either a component (bl) or a component 
(cl) so that the result of the examples 6-7 of a comparison may show, the flexibility and workability 
of a constituent are spoiled. If there are few loadings of the magnesium hydroxide (component (d)) 
which is a flame retarder so that the result of the examples 8-9 of a comparison may show, the jSre 
retardancy of a constituent will fall, and if many [ too ], flexibility and workability will be spoiled. 
[0031] Except having used the component shown in ten to examples 1 1-20 and example of 
comparison 18 tables 5-8 in the shown amount (mass section), the procedure of examples 1-10 was 
repeated, the cable was created, and the property of a coat was evaluated. A result is shown in tables 
5-8. 
[0032] 

















6 0 


5 0 


6 5 


3 0 


50 














EVA" 


3 5 


1 0 




6 5 


30 


EEA*> 






5 






MAH-SEBS^ 


5 


4 0 


3 0 


5 


2 0 


MAH-PP^^> 














12 0 


10 0 


10 0 


2 5 0 


3 0 




1 


1 


1 


1 


1 




4 


4 


2 


4 


2 




2 2 5 


2 0 5 


2 0 3 


3 5 5 


13 3 














mmfm 





































[0033] 
[A table 6] 
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[0034] 
A table 71 
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4 


2 


4 


4 


4 




19 5 


2 0 3 


18 5 


20 5 


13 5 








^ ft 


^ ft 


^ ft 










=P^ft 


=F^ft 








# ft 


^ ft 


^ ft 








^ ft 


^ ft 


^ ft 


[0035] 
A table 8] 
















mm 15 


tt:«« 18 


imm 17 


tfctsrt^fis 






5 5 


6 0 


7 5 


8 0 




LLDPE*' 












EVA5> 




1 0 


5 


1 0 




ppl 0) 


4 0 










MAH-SEBS^ 


5 




2 0 


2 0 




MAH-PP^ 




3 0 










3 0 


180 


1 0 


3 0 0 






1 


1 


1 


1 






2 


2 


4 


4 






13 3 


2 8 3 


115 


4 0 5 










^ ft 


^#ft 










^ ft 


ft 










^^ft 


^ ft 










^ ft 


^^ft 





[0036] The notes of tables 5-8: Refer to the notes of 1-4, and seven to 1 1 tables 1-4. 

12) Maleic-anhydride denaturation hydrogenation styrene [ by Asahi Chemical Co., Ltd. ]-butadiene 

block copolymer "the tough tech M1913" 
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[00371 If one amount of a component (a), (bl), and (c2) separates from the range specified by this 
invention so that the result of the examples 10-14 of a comparison may show, at least one of the 
physical properties will become a rejection. When not using the olefin polymer (bl) which has an 
oxygen atom for intramolecular so that the result of the example 15 of a companson may show the 
flexibility and workability of a constituent are spoiled. If an acid denaturation styrene theraaoplastic 
elastomer (c2) is not used so that the resuU of the example 16 of a companson may show, the 
flexibility and workability of a constituent are spoiled. If there are few loadings of the magnesium 
hydroxide (component (d)) which is a flame retarder so that the result of the examples 17-18 ot a 
comparison may show, the fire retardancy of a constituent will fall, and if many [ too ]. flexibihty 
and workability will be spoiled. a i f 

r00381 Except having used the component shown in 19 to examples 21-30 and example ot 
comparison 27 tables 9-12 in the shown amount (mass section), the procedure of examples 1-10 was 
repeated, the cable was created, and the property of a coat was evaluated. A result is shown m tables 
9-12. 
[0039] 











^^24 


^mm 26 




6 5 


5 0 


6 5 


3 0 


5 0 


LLDPB*' 














30 


1 0 


5 




3 0 


EEA*> 








6 5 




MAH-VLDPE* 


5 


4 0 


3 0 


5 


2 0 
















1 1 0 


10 0 


12 0 


2 5 0 


3 0 




1 


1 


1 


1 


1 




2 


4 


4 


4 






2 13 


2 0 5 


2 2 5 


3 5 5 


13 1 








^ ft 


# ft 


^ ft 






^ ft 


^ ft 


^ ft 


^ ft 






^ ft 


^ ft 


^ ft 


^ ft 






^ ft 


1^ ft 


^ ft 


^ ft 



[0040] 
A table 10] 





mm^26 




^^28 




^MdO 


HDPEi> 




5 0 


5 0 


7 0 


40 


LLDPB*' 


9 0 












5 


3 0 




1 0 


40 


EEA-** 






3 0 






MAH-VLDPE^ 


5 


2 0 


20 


2 0 


20 


MAH-PP^^> 














4 0 


9 0 


12 0 


10 0 


30 




1 


1 


1 


1 


1 




4 


4 


4 


4 


2 




14 5 


19 5 


2 2 5 


2 0 5 


1 3 3 




^ ft 


^ ft 


^ ft 


^ ft 


^ ft 




^ ft 


^ ft 


^ ft 


^ ft 


^ ft 




^ ft 


^ ft 


^ ft 


# ft 


^ ft 




^ ft 


^ ft 


^ ft 


^ ft 


^ ft 



[0041] 

[A table 11] 
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tt:i;^2i 






HDPE»> 


1 0 0 




1 0 














3 0 








10 0 




7 0 


5 0 


ppi o> 












ftlAH-VLDPE^ 






9 0 




5 0 
















10 0 


8 0 


4 0 


1 0 0 


3 0 




1 


1 


1 


1 


1 




4 


2 


4 


2 


2 




2 0 5 


1 8 3 


14 5 


2 0 3 


13 3 








^ ft 


^ ft 


^ ft 








^^ft 


^^ft 


^^ft 








^ ft 


^ ft 


^ ft 








^ ft 


^ ft 


^ ft 


[0042] 

FA table 121 
















HDPE^* 


55 


6 0 


8 5 


70 


LLDPB*' 










EVA=»> 




1 0 


1 0 


25 


ppi 0) 


40 








MAH-VLDPE*^' 


6 




5 


5 


MAH-PP^ 




3 0 








50 


2 0 0 


1 0 


300 




1 


1 


1 


1 




4 


4 


2 


2 




13 5 


3 0 5 


1 1 2 


4 03 








■a^ ft 


T^^ft 






^ ft 


# ft 


^ ft 






^ ft 


^^ft 


^ ft 








^ ft 


^^ft 



[0043] The notes of tables 9-12: Refer to the notes of 1-4, and seven to 1 1 tables 1-4. 

13) Maleic-anhydride denaturation [ by Mitsui Chemicals, Inc. ] super-low density polyethylene 

"XE070" 

(Consistency = 0.893) 

[0044] If one amount of a component (a), (bl), and (c3) separates from the range specified by this 
invention so that the result of the examples 19-23 of a comparison may show, at least one of the 
physical properties will become a rejection. When not using the olefin polymer (bl) which has an 
oxygen atom for intramolecular so that the result of the example 24 of a comparison may show, the 
flexibility and workability of a constituent are spoiled. If an acid denaturation styrene thermoplastic 
elastomer (c3) is not used so that the result of the example 25 of a comparison may show, the 
flexibility and workability of a constituent are spoiled. If there are few loadings of the magnesium 
hydroxide (component (d)) which is a flame retarder so that the resuU of the examples 26-27 of a 
comparison may show, the fire retardancy of a constituent will fall, and if many [ too ], flexibility 
and workability will be spoiled. 

[0045] Except having used the component shown in 28 to examples 31-40 and example of 

comparison 36 tables 13-16 in the shown amount (mass section), the procedure of examples 1-10 

was repeated, the cable was created, and the property of a coat was evaluated. A result is shown in 

tables 13-16. 

[0046] 

[A table 13] 
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m^0i 31 






^1%^ 84 




HDPEi> 


6 5 


5 0 


6 5 


30 


5 0 














EVA3> 


30 


1 0 


5 




3 0 










6 5 






5 


4 0 


3 0 


5 




MAH-EPDM^"* 










2 0 




100 


12 0 


12 0 


2 50 


3 0 




1 


1 


2 


1 


1 




4 


4 


2 


4 


4 




2 0 5 


2 2 5 


2 2 4 


3 5 5 


13 5 






















^ ft 








^ IS 




^ ft 












^ 4& 





[0047] 





1^01136 


lli£^37 






ll%M40 






50 


5 0 


7 0 


40 


LLDPB*' 


90 












5 


30 




1 0 


4 0 


EEA*> 






3 0 








5 


20 


20 


2 0 




MAH-EPDM^" 










2 0 




40 


90 


12 0 


10 0 


90 




1 


1 


1 


1 


1 




4 


4 


4 


4 


2 




14 5 


19 5 


2 2 5 


2 0 5 


19 3 






^ ft 


^ ft 


^ ft 


^ ft 






# ft 


^ ft 


^ ft 


^ ft 




^ ft 


^ ft 


^ ft 


# ft 


^ ft 




# ft 


^ ft 


^ ft 


# ft 


# ft 



0048] 











Jt^«^31 




HDPEiJ 


10 0 




1 0 






LLDPE*^ 








30 








100 




70 


50 


ppi 0) 


















9 0 




5 0 


MAH-PP^^* 














10 0 


8 0 


6 0 


10 0 


30 




1 


1 


1 


1 


1 




4 


2 


4 


2 


2 




2 0 5 


18 3 


1 6 5 


203 


1 S 3 




^^ft 


^ ft 


^ ft 


^ ft 


^ ft 




# ft 




^^ft 


^^ft 


^^ft 




^ ft 


^ ft 


^ ft 


^ ft 


^ ft 




^#ft 


a- ft 


^ ft 


^ ft 


^ ft 



[0049] 

[A table 16] 
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Hz^m 33 


ft;«^^^34 






HOPE I ^ 


5 5 


6 0 


8 5 


7 0 


LLDPB^J 










BVA'> 




1 0 


1 0 


2 5 


ppi 0) 


4 0 








MAH-VLDPB* 


5 




6 


5 






3 0 








50 


18 0 


1 0 


3 0 0 




1 


1 


1 


1 




2 


4 


2 


2 




1 3 3 


2 8 5 


1 1 2 


4 03 











































[0050] The notes of tables 13-16: Refer to the notes of 1-4, and seven to 1 1 tables 1-4. 

14) Maleic-anhydride denaturation ethylene-propylene copolymer rubber made from JSR, Inc. 
"T7741P" 

15) Maleic-anhydride (2% graft) denaturation ethylene-propylene-diene copolymer rubber [0051] If 
one amoxmt of a component (a), (bl), and (c4) separates from the range specified by this invention so 
that the result of the examples 28-32 of a comparison may show, at least one of the physical 
properties will become a rejection. When not using the olefin polymer (bl) which has an oxygen 
atom for intramolecular so that the result of the example 33 of a comparison may show, the 
flexibility and workability of a constituent are spoiled. If acid denaturation rubber (c4) is not used so 
that the result of the example 34 of a comparison may show, the flexibility and workability of a 
constituent are spoiled. If there are few loadings of the magnesium hydroxide (component (d)) which 
is a flame retarder so that the result of the examples 35-36 of a comparison may show, the fire 
retardancy of a constituent will fall, and if many [ too ], flexibility and workability will be spoiled. 
[0052] Except having used the component shown in 37 to examples 41-50 and example of 
comparison 45 tables 17-20 in the shown amoxmt (mass section), the procedure of examples 1-10 
was repeated, the cable was created, and the property of a coat was evaluated. A result is shown in 
tables 17-20. 

[0053] 

















6 5 


50 


6 5 


3 0 


50 














SEBS^ »J 


30 


1 0 




6 5 


30 


SEPSi^> 






5 






MAH-SEBS^*^ 


5 


40 


3 0 


5 


2 0 


MAH-PP^^^ 














90 


100 


9 0 


2 5 0 


30 




1 


1 


1 


1 


1 




4 


4 


4 


2 


2 




19 5 


205 


19 5 


3 5 3 


133 




^ I& 


^ ♦& 













































[0054] 

[A table 18] 
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mmm46 




|g%^48 


^£^49 


^j|g^]50 






5 0 


5 0 


7 0 


6 0 




9 0 










SEBS^ 


5 


3 0 




1 0 


2 0 


SEPS* 






3 0 






MAH-SEBS"* 


6 


2 0 


2 0 


2 0 


2 0 
















4 0 


1 2 0 


9 0 


1 0 0 


3 0 




1 


1 


1 


1 


1 




2 


2 


4 


4 


4 




15 3 


2 2 3 


19 5 


2 0 5 


1 3 5 




^ ft 


^ ft 


^ ft 


^ ft 


^ ft 






^ ft 


^ ft 


ft 


^ ft 






# ft 


^ ft 


^ ft 


^ ft 




^ ft 


^ ft 


^ ft 


^ ft 


# ft 


[0055] 

[A table 191 










»:i^40 


tt:«rt«l4i 


HDPEi> 


10 0 




2 0 






LLDPE*> 








2 0 




SEBS^ 




10 0 




8 0 


7 0 


pplD) 












MAH-SEBS'^ 






8 0 




30 


MAH-PP^ 














9 0 


12 0 


8 0 


10 0 


3 0 




1 


1 


1 


1 


1 




4 


2 


4 


4 


4 




19 5 


2 2 3 


18 5 


20 5 


13 5 


mm 




^ ft 


^ ft 


^ ft 


^ ft 




^ ft 




^^ft 


^^ft 


^^ft 




^ ft 


^ ft 


^ ft 


^ ft 


^ ft 


AttXit 


?F^ft 


^ ft 


^ ft 


^ ft 


^ ft 


[0056] 

[A table 20] 










tt:^44 


tfc«!t^45 




HDPE^^ 


5 5 


6 0 


8 5 


80 


LLDPB*> 










SEBS^ «> 




1 O 


5 


1 0 


pplO) 


4 0 








MAH-SEBS**^ 


5 




1 0 


1 0 


MAH-PP^*' 




30 








3 0 


2 0 0 


1 0 


3 0 0 




1 


1 


1 


1 




2 


4 


4 


4 




1 3 3 


30 5 


1 1 5 


4 0 5 




:^^ft 


?^^ft 


^ ft 


=P^ft 




^ ft 


^ ft 


^ ft 


^ ft 




^ ft 


^ ft 


^^ft 


^ ft 






^^ft 


^ ft 


^#ft 



[0057] The notes of tables 17-20: Refer to the notes of 1-2, and seven to 1 1 tables 1-4. 
12) Refer to the notes of tables 5-8. 

16) a hydrogenation styrene [ by Asahi Chemical Co., Ltd. ]-butadiene — a hydrogenation styrene 
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[ by block-copolymer 17 Kuraray Co., Ltd. ] -ethylene-propylene block copolymer [0058] If one 
amount of a component (a), (b2), and (c2) separates from the range specified by this invention so 
that the result of the examples 37-41 of a comparison may show, at least one of the physical 
properties will become a rejection. When not using the olefin polymer (b2) which has an oxygen 
atom for intramolecular so that the result of the example 42 of a comparison may show, the 
flexibility and workability of a constituent are spoiled. If an acid denaturation styrene thermoplastic 
elastomer (c2) is not used so that the result of the example 43 of a comparison may show, the 
flexibility and workability of a constituent are spoiled. If there are few loadings of the magnesium 
hydroxide (component (d)) which is a flame retarder so that the result of the examples 44-45 of a 
comparison may show, the fire retardancy of a constituent will fall, and if many [ too ], flexibility 
and workability will be spoiled. 

[0059] Except having used the component shown in 46 to examples 51-60 and example of 
comparison 54 tables 21-24 in the shown amoimt (mass section), the procedure of examples 1-10 
was repeated, the cable was created, and the property of a coat was evaluated. A result is shown in 



tables 21-24. 
[0060] 
A table 21] 








mmm ss 




mmmb6 


HDPEi> 


6 5 


5 0 


6 0 


3 0 


5 0 


LLDPB** 












SEBS^ 


3 0 


1 0 




6 5 


30 


SEPSi 






5 


















MAH-EBA" 


5 


4 0 


3 5 


5 


3 0 




9 0 


1 0 0 


10 0 


2 5 0 


3 0 




1 


1 


1 


1 


1 




4 


4 


2 


4 


4 




19 5 


2 0 5 


2 0 3 


3 5 5 


13 5 










^ ft 


^ ft 


mmm 






# ft 


^ ft 


^ ft 








^ ft 


^ ft 


^ ft 








# ft 


^ ft 


^ ft 


[0061] 
A table 22] 








mmmB8 




^%Meo 






5 0 


5 0 


70 


6 0 


UX)PB*> 


9 0 














3 0 


2 0 






SEPS*'^ 


5 






1 0 


2 0 




6 


2 0 




20 




MAH-EEA*^ 






3 0 




2 0 




7 0 


12 0 


10 0 


1 20 


3 0 




1 


1 


1 


1 


1 




4 


4 


4 


4 


4 




17 5 


2 2 5 


2 0 5 


2 2 5 


13 5 








ft 


^ ft 


^ ft 








^ ft 


^ ft 


^ ft 








^ ft 


^ ft 


^ ft 








# ft 


^ ft 


^ ft 


[0062] 

[A table 23] 
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47 




tfct5E«al49 




HDPE^' 


10 0 




2 0 






LLDPB*' 








2 0 




SEBS^ 




100 




8 0 


5 0 


ppi 0) 












MAH-EVA®' 






8 0 




50 
















9 0 


120 


5 0 


10 0 


4 0 




1 


1 


1 


1 


1 




4 


2 


2 


4 


4 




1 9 5 


2 2 3 


1 5 3 


2 0 5 


1 4 5 












i& 

a TO 






















ft 


a- ft 




a- » 




a^ ft 


# ft 



[0063] 









ittfc*«53 




HDPE^^ 


5 5 


6 0 


90 


8 5 


LLDPB*^ 










SEBS^ 




5 


5 


5 


ppi 0) 


4 0 








UAH-EVA 


5 




5 


1 0 


MAH-PP^ 




3 5 








200 


180 


1 0 


300 




1 


1 


1 


1 




2 


2 


4 


4 




30 3 


2 8 3 


1 1 5 


405 




^^a-ft 




■a- ft 


^f^aft 


mmms. 


a^ ft 


^ ft 


a^ ft 


^ ft 




# ft 


a- ft 


^a-ft 


^ ft 




:f:-^ft 




# ft 


^aft 



[0064] The notes of tables 21-24: Refer to the notes of 1-2, and five to 11 tables 1-4. 
16^) Refer to the notes of -17 tables 17-20. ^^jk,,^!,;^ 
[0065] If one amount of a component (a), (b2), and (cl) separates firom the »^^ge,^^;^^fif^^y 
Uention so that the result of the examples 46-50 of a companson may show, at least one of the 
XsS properties will become a rejection. When not using the olefin polymer (b2) which h^an 
oxwen a?om for intramolecular so that the result of the example 51 of a companson may show tiie 
flexSrand workability of a constituent are spoiled. If an acid denaturation styrene thermoplastic 
elastomer (cl) is not used so that the resuU of the example 52 of a companson may show, the 
fleS Sid workability of a constituent are spoiled. If there are few loadings of the —urn 
hydroxide (component (d)) which is a flame retarder so that the result of ttie ^''^Pl^^ ^3-54 of a 
compiison may show, the fire retardancy of a constituent will fall, and if many [ too ]. flexibility 
and workability will be spoiled. 



[Translation done.] 
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(BOlntCl.' 




■ifi mf ^t~t ta 


F I 


f-73-r(##) 


CO 8L 


23/04 




C 0 8 L 23/04 4 F 0 7 0 


CO 8 J 


3/28 


CES 


CO 8 J 


3/28 CES 4 J GO 2 


CO 8K 


3/22 




CO 8K 


3/22 5 G 3 0 5 


HO 1 B 


3/44 




HO IB 


3/44 F 5 G 3 0 9 




7/02 






7/02 E 5 G 3 1 5 








OL (^15 M) miMKim< 


(zi)mm»n 


4»K2001 -382711( P2001 -382711) 


(71) USA 
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(22)tiUHB 
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«- 




























(74)-reaA 


100062144 























(54) mmo^wi mtmmmmmimm^i:.rf^tiiz^*)wm^nft9m 



(57) IS*^) 



1 

0-9 OKMU. 

(bi) ^f-fHicmmi^.i-i^-ri^y-y^yn(*)^- 
5~6 sassp. 

(c) (c 1) :»^rtJcg^*il^iSr^1-5iS'^tt;*-^7 

(c2) mmm^^\^yj^m^m\i^y^h-r-^ 

(c 3) 0. 9 2 0eAT©SS**1-5i6^ttJKy^^ 10 

(c 4) ^^t4=?'i.zJ^p3 7'i5j|;i^pjiltR$ti.5'>^j:< t 

ia(^a'&«^5~4 oKige (yt/dt. 

(a) . (b 1) iaiut (c) ©-g-H-fii ooHSSU-e 

fc^o ) . fc-itr 

(d) ^JS7k®i^t:#)3 o~2 5 o^aa5^^^^-e/J:58^ 

2 1 mwimmz x<omm ^fitcn^m i (c 

im^^MB] (a) 5g/10^>£AT<O;^/'W h7P-U— 20 

0-9 oKias, 

(b2) ^^U'^'^ISiW^tt^^^^ h-7-5~6 5«* 

(c) (c 1) :J>^rt{c^^J!S^S:;fr-r5®fagtt;fW7 

^>'5}fy-?-. ifemc (c2) g?^t47;^u->^fiBrii 
ia<7)a-&«^5~4 oW4gi5 (fcfc'L. /Ky^- 

(a) . (b2) *3J:05 (c) ©-g-ffttl 0 0K*lf|J-e 
fc-So ) . iBit/ 30 

(d) ^JR7KiE<ki^3 0~2 5 05C»a5^^^T♦?i-58f 

[11*11 5 J ft*^ 1 ~ 4 (D\>^i'nM^Bm(^mmm. 

[ 0 0 0 1 1 :^mMn. mmm^mmmmm^!i^iixxi^ 

ma. m^ii. smM^mBtLx^^X'h^b, 40 
[000 21 

tt. ^fett©;^-CBItlTV>^d>b-Cfc5, L*>U, lift 

[0 0 0 3] mmmzy^a^'^:if7.(oxof£^nif^^ 50 



2003-183451 

2 

n i t I ^ 1 1, > ? $11 ^ -5 mmmimRm^^ t l 

iXX^-^^ mm¥7-l 7 6 2 1 9^^S. ^fji¥7 - 

7 8 5 1 8^<i>«/ii') , LA^u fm^ixx\^^^mi\'^ 

y 7° o f u- y^iS^S?Jf y ycDftSrif-r ^ i: 
[0 0 0 41 #^qJ6-2 9 0 6 3 8#4^«fi. J^y ^ 

nt°i-y5:±fiK5> (8 0%^) t-r^. nMf&mm(D^ 
m7^mimt^mmmi&<^im^Lx\'^^. j\k<D^'At 
Lx. mmMizx'o^^^ntzyf^'j ^^^yaxi/:^ 

^^V3JKy-7-^5S«$^^Tv^5= ^H^t^fFSs 5 6 

fooT, tttfig^^^ll. (a) 5 0K»%UtJi(D:t^WV 
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